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1. INTROGUCTION

The Arizona Department of Health Services, Bureau of Air Quality Control,
published air guality data for 1973 for Arizona in two separate Feports--one
presenting data coilected by the State? and one presenting data developed by
industry, universities, and governmental agenciesb. For 1974 atl air quality
data, regardless of source, will be listed in this one report. State data is
presented in the second section of this report, and all other data is presented

in the third section.

For information purposes, United States Environmental Protection Agency
guidelines for location of samplers, sampling methods and analyses, and data

evaluation are included in Appendices A, B, and C.

1.1 Cities and Towns Monitored

Arizona cities and towns monitored for air quality, the operators of the
monitoring sites, and the poliutants monitored are listed in Table 1. The
operators of the monitoring sites are abbreviated as follows:

A~K Joint operation by American Smelting and Refining Company and
Kennecott Copper Corporation

APS _Arizona Public Service Company
Clark Clark County, Nevada, District Health Department
Des Res Desert Research Institute, University of Nevada System

Greenlee  Greenlee {ounty, Air Poliution Control
Magma Magma Copper Company

Maricopa Maricopa County Department of Health Services, Bureau of Air
Poliution Control

PD Phelps Dodge Corporatiocn

a. OAir Quality Monitoring Network Data - 1973"
b. YAir Quality Data for Arizone - 1973"



Pima Pima County Health Department, Air Quality Control District

P-G Pinai-Gila Counties Air Quality Control District

SRP Salt River Project

State Arizona Department of Health Services, Bureau of Air Quality
f{ontrol

Ute Ute Research Laboratories.

The locations of cities and towns monitored for air quality are shown on

Figure A,
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2. STATE DATA

2.1 Carbon Monoxide (C0)

1974 data is summarized in Table 2. For comparison purposes, the State
air quality standards for (0 (same as Federal) are also listed, The instru-

ment used for monitoring CO concentrations is also noted.

Typical variation of €0 concentration with the time of day for Phoenix
is shown in Figure B. CO0 concentrations increase at night, peak around mid~
night, decrease in the early morning, increase and peak again from 5 to 8 a.m.,
and decrease again until early nighttime. This is caused by the atmosphere
becoming stagnant during early morning and nighttime hours which prevents
vertical mixing and transport of air and contaminants in the air. Therefore,
carbon monoxide emissions from vehicular traffic in the morning and late after-

noon rush hours become concentrated or trapped near the earth's surface.

Air becomes stagnant when an inversion is present. An inversion is &
meteorological condition wherein temperature increases with altitude instead
of decreasing which is normal. An inversion in Arizona is caused by the rapid
loss of heat from the earth's surface at night. The air next to the earth's
surface is then cooled. This occurs freguently in Arizona because of clear
nighttime skies which allow heat to radiate away from the earth. Inversions
occur more frequently and of longer duration in winter because of the cooling

effect of the longer nights,

After sunrise, heat from the sun first warms the ground which in turn
warms the air near the ground until the entire ground inversion is "burned
off" and ventilation takes place. Therefore, carbon monoxide concentrations
decrease in the middle and afterncon hours of the day. Ventilation may also

occur when strong winds associated with frontal weather systems develop.
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2.2 Hydrocarbons - Non-Methane (NMH)

A summary of 1974 data is listed in Table 3., The State standard for NMH
{same as Federal) is included for comparison. The Federal NMH standard is a
guide to devising state implementation plans to achieve the oxidant standard.
The NMH staendard does not have to be met if the oxidant standard is met. The

instrument used for monitoring is also noted.

Typical variation of concentration in Phoenix with time of day is shown
in Figure C. NMH follows the same pattern as carbon monoxide, increassing at
night and decreasing in the middle of the day. The cause is the same--inver-

sion formation at night resulting in stagnant air.

2.3 Nitrogen Dioxide (NOj)

1974 data is summarized in Table 4. (lassification of each site accord-
ing to the type of surveillance such as background, source-oriented, or popu-
lation-criented, is included. Table 4 also includes the State standard for

NO2 (same as Federal) plus the methods used for monitoring.

2.4 oxidants (0x)

The annual summary is listed in Table 5. Typical variation of 0y concen-
tration in Yume with time of day is indicated in Figure D. Oy concentrations
peek in the afternoon since sunlight is necessary for the formation of 0, from
the photochemical reactions of hydrocarbons with nitrogen oxides. 0y concen-

trations are not as severely affected by inversions or stagnant air conditions

as CO or NMH.

2.5 Particulates

1974 statistics for total suspended particulates (TSP) are listed in

Table 6. This data summary includes classification of each site according to
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Table 3

1974 Hydrocarbons (Non-Methane) Data Summary
Gas Chromatograph (Continuous) Analyzer

(in ug/m5)
Max.
3-Hr. Avg. Number of Times % Data
Site Location (6-9 a.m.} Standard Exceeded Recovery
Phoenix® 1740 w. Adams St. 3500 19 84,2

State and Federal standard: 3-Hour Average (6-9 a.m.)
160 ug/m3

a. Based on monitoring period 12/10/74 to 12/31/7h4

NMH
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Table §
1974 Oxidants Data Summary
{in ug/mB)
Max. Number of Times % Data
Site location Method 1-Hr. Standard Exceeded Recovery
Phoenix@ 1740 W. Adams St. Color 85 0 8L 4
Yumab 701 §. Second Ave, Uy 330 102 92.9

State and Federal standard: 1-Hour Average
160 ug/m>

a. Based on monitoring period 12/16/74 to 12/31/7h

h, Based on monitoring period 2/27/74 to 12/31/74
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the type of surveillance. State and Federal air quality standards are also

included for compariscn.

Long-term trends, 1969-1974, are tabulated for the oldest sites (see
Table 7). Sites having at least two complete, consecutive years of data are

listed.

Data for the chemical composition of particulates are summarized for

1974 in Table 8.

2.6 sulfur Dioxide (S07)

Data for 1974 is presented in Table 9. Classification of each site
according to surveillance type is included, as well as method used for monitor-

ing. State and Federal standards are noted for comparison.

Long-term trends are indicated in Table 10--a list of annual average con-
centrations for 1969-1974, Sites having two or more complete, consecutive

years of data are listed.
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Table 10

Long-Term Trends in Sulfur Dioxide 1969-1974

{Annual Averages in ug/m )
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Site Location 1969 1970 1971 1972 1973 1974
Ajo AZ DOT, Well Rd. a8 189 50 L3 33 55
Davis Dam U.S. Bureau of Reclamation - - 0 1 2 7
Douglas 2 km. NNW of stack - -- -- 56 107 130
Florence 22nd St. & Wiltlow - -~ -- - 25 19
Grand Canyon Grand Canyon Village -8 -9 2 7 8 5
Hayden 01d Town Jail, Canyon Drive 377 481 336 274 19} 127
Page Alrport -~ -- -- 1 1 8
Phoerix 1845 E. Roosevelt 10 -8 10 8 14 6
San Manuel Trailer Park, Hwy. 76 147 113 101 5o 84b 86
Tucson University of Arizons 10 7 7 5 10 10
a. Site was operated by EPA as part of NASN network. Data is unavailable

at this time.

b, Sampier relocated in 1973.
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Table 11

Abbreviations

In the tables of Section 3, Data from Other Sources, the following abbrevia-

tions are used:

General
NA
NR
iDR
SSP

No response

Operators
A-K

APS
Clark
Des Res
Greeniee
Magma
Maricopa

PD
Pima
P-G
SRP
State

Ute

Equipment Type
Carbon Monoxide
NDIR
GC

Not applicable

Not reported

Insufficient data recovery

Short sampling pericd, usually associated with annual means
and due to a late start in 1974,

Operator did not respond to request for data

Joint operation by American Smelting and Refining Company
and Kennecott {opper Corporetion

Arizona Public Service Company

Clark County, Nevada, District Health Department

Desert Research Institute, University of Nevada System

Greenlee County, Air Pollution Control

Magma Copper Company

Maricopa County Department of Health Services, Bureau of
Air Poliution Control

Phelps Dodge Corporation

Pima County Health Department, Air Quality Control District

Pinal-Gila Counties Air Quality Control District

Salt River Project

Arizona Department of Health Services, Bureau of Air Quality
Control

Ute Research Laboratories

Non-dispersive infrared, continuous
Gas chromatograph, continuous

Hydrocarbons - Non-methane

GC
Nitrogen Dioxide

Color

Chem

Bubbler
Oxidants

Coul

Color

Chem

Uv
Particulates

Hi-vol
Sulfur Dioxide

Coul

Cond

Flame

Bubbler

Color

Gas chromatograph, continuous

Colorimetric, continuous
Chemiluminescent, continuous
Bubbler sampler, 24-hour, arsenite method

Couilometric, continuous
Colorimetric, continuous
Chemiluminescent, continuous
Ultraviolet absorption, continuous

High-volume air sampler, 24-hour

Coulometric, continuous

Conductimetric, continuous

Flame photometric, continuous total sulfur
Bubbler sampler, 24-hour, pararosaniline method
Colorimetric, continuous
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Table 13
1974 Hydrocarbons (Non-Methane) Data Summary
(in ug/m3)
3-Hr. Avgs.
£-9 a.m. Number of
Site Location Dperator Method  Max. 2nd High. Samples
Phoenix 15 E. Monroe PD GC 2338 2266 293
Phoenix 1740 W. Adams St. State t:C 3500 2650 19
Tucson 32 N. Stone PO Ge 1092 1070 353
State and Federal Standard: 3-Hour Average
6-9 a.m.
160

NMH
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Table 15
1974 Oxidants Data Summary
(in ug/m3)
]-Hr. Avgs. Number of
Site Location Operator Method Max. 2nd High. _Samples

Coolidge 2 mi. N of

Coolidge PD Coul 154 130 8131
Bavis Dam DRI Mountain Des Res  Chem 100 100 8631
Florence 2004 Main St. PD Coul 118 116 8221
Glendale 6000 W. CQlive Maricope UV 234 194 1819
Page Alrport SRP Coul 96 96 NR
Phoenix 1845 £. Roosevelt Maricopa UV 294 294 5657
Phoenix 15 E. Monroe PD Coul 200 188 8253
Phoenix 1740 W. Adams St. State Color 85 80 314
Scottsdale 2857 N. Miller Rd. Maricecpa UV £9 53 1516
Tucson 32 N. Stone Ave. =] Coul 186 140 8h57
Tucson 151 W. Congress Pima uy 235 215 7352
Tucson 22nd & Craycroft  Pima Color 294 234 7928
Yuma 201 S, 2nd Ave. State Uv 330 275 6858
State and Federal Standard: 1-Hour Average

Ox

160 ug/m?
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APPENDIX A

EPA Guidelines for Location of Samplers

specific guidelines for locating air monitoring instruments in areas of

estimated maximum pollutant concentrations are given in the table attached?®.

General guidelines in addition to the specific guidelines in the table include:

1. Avoid locations
vicinity of the air injet

2. Avoid locations
source such as a stack on
located,

3. Avoid locations

where there are restrictions to air flow in the
such as buiidings, parapets, trees, etc.
that are influenced by downwash from a minor local

the roof of a building where the air inlet is

that are influenced by reentrainment of ground dust

such as close to ground level near unpaved roads or other dusty surfaces.

The sampler should be elevated 10 to 20 feet sbove ground level to avoid

these problems.

a. "Sampling Location Guidelines,' Environmental Protection Agency, National
Environmental Research Center, Division of Atmospheric Surveillance, Research
Triangle Park, November, 1971,
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APPENDIX B

FPA Rules and Regulations for Sampling and Analysis

1. Reference Methods

The reference methods for sampling and analysis were published by EPA
on April 30, 1971 in conjunction with the National! Primary and Secondary
Ambient Air Quality Standards®. Since then, there has been one change in
the reference methods. The original reference method for NOj, the Jacobs-
Hochheiser method, was found to be inaccurate and was discontinued by EPA.
O0fficial notice of rejection of the method was published on June 8, 1973b.
As replacement, three tentative candidate methods have been proposed. These

methods and ajl other reference methods are listed below.

Pollutant Reference Method
Carbon monoxide Non-dispersive infrared spectrometry
Hydrocarbons (non-methane) Gas chromatographic separation-Flame

ionization detection

Nitrogen dioxide Candidate methods:
1. sodium arsenite bubbler
2. <chemiluminescence
3. colorimetry

Oxidants Chemiluminescence (ethylene method)
Particulates High volume sampling
Sulfur dioxide Pararosaniline bubbler

2. Fquivalent Methods

Equivalent methods were initially published by EPA on August 14, 1971 in

conjunction with the requirements for preparation, adoption, and submittal of

a. ‘!National Primary and Secondary Ambient Air Quality Standards,' Federal
Register, Volume 36, Number 8L, pprilt 30, 1971.

b. Ambient Air Quality Standards, Reference Method for Determination of
Nitrogen Dioxide,' Federal Register, Volume 38, Number 110, June 8, 1973.




implementation plans®. These methods are tisted below.
Pollutent Equivalent Method, 1971-1974
Carbon monoxide Ges chromatographic separation-Catalytic conversion-

Flame ionization detection

Hydrocarbons none
Nitrogen dioxide- none
Oxidants 1. K colorimetry (provided a correction is made

for S0, and NO )
2. U.V, photometry %provided a correction is made
for interferences)
3. Chemiluminescence differing from reference

mathod

Particulates Tape samptier

Sulfur dioxide 1. Gas chromatographic separation-Flame photometric
detection (provided teflon sample lines are
used)

2. Flame photometry (provided interfering sulfur
compounds are removed)

3. Coulometry (provided interferences such as 03,
NO7, and HpS are removed

L, Automated pararosaniline method

Any other methods used, together with those listed above, were considered

equivalent if they met EPA performance specifications.

On February 18, 1975 EPA published new rules and regulations which sub-
stantially changed the definition of eguivalent methods for CO, oxidants, and
802.d Any CG, 04, and SO method which meets EPA performance specifications
in accordance with EPA testing procedures is considered equivatent. Perfor-
mance specifications and test procedures are detailed in the new rules. lnstru-
ment manufacturers will test their ianstruments end submit the test results to

EPA for certification. EPA may test instruments in certain cases. Notice of

C. "Requirements for Preparation, Adeption, and Submittal of Implementaticn
Plans,' Federal Register, Volume 36, Number 158, August 14, 1971.

d, Ambient Air Monitoring Reference and Equivaient Methods,' Federal
Register, Volume 40, Number 33, February 18, 1975.



certification for an instrument will be published in the Federal Register

within 15 days of certification.

EPA has requested that any methods not designated as equivalent or refer-
ence be replaced within the following time limits:
Continuous methods for S0p, CO, and 0y - within 5 years

Manual methods for S07, CO, and Ox - within & months.

The new equivalency rules do not apply to hydrocarbons, nitrogen dioxide,
or particulates. Guidance for the selection of automated methods for hydro-
carbons and nitrogen dioxide may be found in the EPA Environmental Monitoring
Series document (EPA-650/4-74-018), "Guidelines for Determining Performénce
Characteristics of Automated Methods for Measuring Nitrogen Dioxide and Hydro-

carbons Corrected for Methane in Ambient Air,'" November, 1974,






APPENDIX C

FPA Guidelines for Data Evaluation

Data evaluation guidelines are discussed in detail in several EPA docu-
ments@:0.C,d The key points are summarized below.

1. Suggested Reporting Accuracy for Raw Data

Number of Decimal Places

Pollutant ug/m3 ppm

Suspended particulates 0 --

Benzene soluble organics H -

sulfates 1 =

Carbon monoxide 1+ 0

Hydrocarbons 1 1

Nitrogen dioxide 0 2

Oxidants 0 2

Qzone 0 3

Sul fur dioxide 0 2

‘:'\‘rng/m3

2. Minimum Detectable Limits
Minimum Detectable
Pollutant Sampling Method CLimits - ug/m
Carbon monoxide Nondispersive IR LB
Oxidants Colorimetric (Neut. Ki) 20
Particulates Hi~vol 1.0
Sul fates Hi=vol .5
Sulfur dioxide Gas bubbler 5.0
*mg/m3
a. nguidelines for the tvaluation of Air Quality Data,' QAQPS No. 1.2-015,

U.S. Environmental Protection Agency, Research Triangle Park, N.C., February

1974,

b. iGuidelines for the Evaluation of Suspect Air Quality Data,'' QAQPS No.
1.2-006, U.S. Environmental Protection Agency, RTP, NC, February 1974.

c. lguidelines for the Evaluation of Air Quality Trends,' QAQPS No. 1.2=014,
U.S. Environmental Protection Agency, RTP, NC, February 1974,

d. figuidel ines for the Interpretation of Air Quality Standards,’t U.S. Environ-
mental Protection Agency, RTP, NC, August, 1974.

C-1



3. Summary Criteria for Continuous Measurements
Time Interval Minimum Number of Observations
3~Hour 3 consecutive hourly observations
8-Hour 6 hourly ocbservations
2h4-Hour 18 hourly observations
Monthly 21 daily observations
Quarterly 3 consecutive monthly averages
Yearly 9 monthly averages with at least two monthly averages

per quarter

For continuous measurements, at least 75% of the total possible observa-
tions should be present before summary statistics are calculated., The summary
criteria are required because of the strong seasonal and diurnal patterns in

air yuality data.

While these conventions are used in general, it is possible to modify
them for certain applications. For the most part, the general intention of
tnese restrictions is to ensure adequate coverage for an annual mean, For
peak value statistics such as the number of times a certaiﬁ value is exceeded,
the constraint is not essential in showing violations. For example, two hourly
oxidant values in excess of the standard are sufficient to show non-compliance

even if there were no other observations that year.

k, Criteria for Counting Number of Violstions of Air Quality Standards

in counting violations of the three~, eight-, and twenty=-four hour stan-
dards for CO and 509, the question of overlapping time intervals arises. The
rule is that time intervals counted as viciations must not contain any common
hourly observations. In other words, the time intervals--three-, eight-, or

twenty-four hours--are discrete, non-overlapping periods.









